Benzyl alcohol-induced destabilization of interferon-gamma: a study by hydrogen-deuterium isotope exchange.
The destabilizing effect of a multidose preservative, benzyl alcohol, on IFN-gamma was investigated. Hydrogen-deuterium isotope exchange (HX) detected by mass spectrometry (MS) was used to detect tertiary structure changes and measure global unfolding rates. The experiments showed that tertiary structure changes previously reported using circular dichroism may involve only a limited portion of the protein with the hydrophobic core of the protein remaining intact. Protein unfolding rates measured by hydrogen exchange were very sensitive to benzyl alcohol concentration, and increased markedly when salt was also added. Dynamic light scattering and size-exclusion chromatography showed that a small fraction of the protein formed large aggregates during the first few days. Measurements at longer incubation times (up to 8 days) showed that a significant fraction of protein was trapped in a structure less protected from hydrogen exchange, but not completely unfolded. This fraction of protein may be responsible for the irreversible loss of activity observed in earlier studies.